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IN questions regarding the localisation of cerebral functions,
the final appeal must always be made to pathology. Even
as regards those functions which are common to man and
brutes, such as motion, sight, hearing, &c, the conclusions
reached by physiological experimentation require confirma-
tion before they can be accepted as true of man. And when
it is a question of the functions belonging to man alone, the
pathological method is the only one. And, in fact, the data
furnished by pathology prove that it is not safe to rely for
exact localisation of human functions upon physiological
results; for the fact that each species varies somewhat in
the extent and limits of its functional areas is now pretty
generally accepted.

While therefore tne clinical observer cheerfully admits
his debt to the physiologist for the discovery of the principle
of localisation, and for the mass of evidence upon which
that principle rests, he must rely for his exact data, as
regards the application of the principle to man, upon the
chnico-pathological method. This is especially true of
sensory disturbances. And since it is the practical appli-
cation of the principle to the removal of disease from the
human brain which is the chief object in view, the para-
mount importance of pathological facts cannot be denied.
The collection and analysis of reliable and well-observed
cases of disease in man is therefore of value, and is the
necessary preliminary to surgical therapeutic procedure.
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THE PATHOLOGY OF SENSOBY APHASIA. 83

In the study of aphasia and in the localisation of the
various functions which take part in the use of language,
clinical observation has always outrun pathological data.
The loss of speech had been recognised clinically long before
Broca showed the frequency of lesions in the third frontal
convolution of the left hemisphere as its underlying con^
dition; and English physicians had described and accurately
differentiated the two great varieties of aphasia—ataxic and
amnesic, or, as they are now generally known, motor and
sensory aphasia—some years before Wernicke recorded the
first cases with autopsies, which proved that the latter, in
distinction from the former, had its own particular lesion in
the first temporal gyrus.

Of late years, owing to the labours of Lichtheim, Eoss,
Charcot and others, the clinical varieties of aphasia have
increased in number. Four very distinct forms have been
recognised, numerous pure examples of each having been
recorded by careful observers. These are motor aphasia,
agraphia, word deafness and word blindness.

The recognition of the various elements making up the
mental image of a word, all of which are necessary to its
use, has resulted from a study of these varieties of aphasia,
and the necessity of a physical basis for the association of
ideas, for the union of these different elements making up
the word image, has followed at once upon the discovery of
the separate situation of the memory pictures of sight,
sound, and manual or vocal effort involved in the word
image. It has become evident that a division of association
tracts as well as a destruction of memory pictures may give
rise to disturbances of -speech. And already attempts are
being made to differentiate clinically the forms of aphasia
due to disturbance in association of ideas, from those due to
a destruction of the elements making up the idea.

But here clinical observation has far outrun pathological
facts. It seems necessary therefore to ascertain to just
what degree the pathological data give support to these
clinical distinctions. What is the present status of the
pathology of aphasia ?

It will be admitted that no doubt exists at present in
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8 4 THE PATHOLOGY OF SENSOBT APHASIA.

regard to the pathology of motor aphasia. Facts in accord
with the dictum of Broca, that a lesion of the posterior
part of the third frontal convolution on the left side in right-
handed and on the right side in left-handed persons pro-
duces a loss of the power of using language without any
disturbance in the power of understanding words, are too
well known and too numerous to require more than a simple
statement. And the additional fact that the same effect,
though usually but temporary, may follow destruction of
the motor speech tract from Broca's centre to the motor
nuclei of the pons and medulla rests upon positive data.1

In the latter case correlated symptoms may enable the
position of the lesion to be recognised during life, these
symptoms being such as are usually produced by foci of
disease in the internal capsule, crus cerebri, or pons varolii.

In regard to the pathology of sensory aphasia, the number
of positive facts is by no means large. The pathology of
sensory aphasia rests much more upon forcible assertion and
reiteration, and upon the analysis of ingenious diagrams,
than it does upon the collation of reliable evidence. One of
iwo cases, supported by a very few others, have formed the
basis for many far-reaching statements; and there is by no
means the certainty regarding the lesions in sensory aphasia
which is desirable.

In 1874 Wernicke* collected ten cases of sensory aphasia
with lesions, and drew from them a brilliant conclusion
which has been confirmed by subsequent observation.

In 1884 Seppilli8 went over tb.e subject and brought
together seventeen cases, discarding however all but two
of Wernicke's cases as not without objection.

In 1885 Amidon,4 in presenting Seppilli's article in
English, added four cases from American literature. In 1887
Naunyn' in a general survey of the pathology, collected in
all ninety cases of aphasia, but twenty-four of which can be
regarded as applicable to the solution of questions arising

1 Baymond et Artaud, ' Atch. de Neurol., 1883,' No. 20.
* ' Die Aphuische Symptomen Complex,' Brealan.
' ' Beviaita Sperimentali,' 1884.
4 ' New York Medical Journal,1 Feb. 1886.
• ' Verhandl d. Cong. f. Inn. Med.,' Wiesbaden, 1887.
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THE PATHOLOGY OF SBNSOBY APHASIA. 85

in regard to sensory aphasia, since in all the remainder
Broca's centre was injured in some degree. A careful search
through medical literature of the past twenty years has
resulted in a collection of fifty cases of aphasia of a distinctly
sensory variety, which may be utilised for conclusions, and
which have been tabulated. But in the collection of these
cases a larger number has been found which had to be
excluded from the table. For it is evident that in the
selection of cases for conclusions certain criteria must be
applied. It was thought best to exclude /all cases in which
the lesion had invaded Broca's centre, or had encroached
extensively upon the Island of Eeil. For in such cases it is
practically impossible to satisfy one's self, as to the extent to
which the symptoms may be ascribed to the motor disturb-
ance in the use of words. It was also thought that con-
clusions would be unreliable if derived from cases in which
death had followed very soon after the onset of the symptoms,
since in many other cases a considerable modification of-<the
symptoms occurred after the first few weeks. And lastly
cases were excluded in which the nature of the disease—e.g.,
large tumours, threw doubt upon the separation of indirect
from direct local symptoms, i.e., prevented a sharp line
from being drawn between the effects of general increase
of intracranial pressure and effects due to a destruc-
tion of a limited zone of tissue. All but thirteen of these
cases have been observed within the past decade, and
hence careful clinical examination and accuracy of patho-
logical description has been secured in these, while the
thirteen selected have conformed in this respect to necessary
requirements. The cases are given in the order of their
publication, being numbered. A table is then appended
containing a pathological and clinical analysis, thus bringing
into view at once the lesion and symptoms, and enabling
a comparison of cases to be made. And finally, the
conclusions which may be legitimately drawn from this
material are presented.

Conclusions :—
(1.) In all of these cases some form of sensory aphasia

was present, and in all the lesion lay in the posterior lower
VOL. xn. 7
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8 6 THE PATHOLOGY OF SENSOBY APHASIA.

third of the brain. The convolutions were found affected in
the following order :—

F,irst temporal ... ... ... in 38 cases.
Second „ ... ... ... „ 27 ,,
Inferior parietal ... ... ... „ 21 „
Angular gyros „ 25 „
Supra marginal gyrus ... ... „ 12 „
Occipital lobe ... ... ... ,, 19 „

In seven of the cases pure word deafness was present.
The patients had lost the power to understand speech when
heard, though able to read, to talk and to write (Cases
nx, xvnx.xx., xxx., xxxin., xxxiv., XL.).

In all of these cases the lesion was limited to the first
and second temporal convolutions in their posterior two-
thirdB.

In eleven of the cases pure word blindness was present.
The patients had lost the power to understand words when
seen, though able to understand speech and to talk (Cases

ii., xxm., xxxv., xxxvi., xxxvn., xxxrx., XLIL,
XLXH., XLIV., XLVI., XLVJI.).

In two of these cases the patients were able to write or
copy, but in the remainder they had lost the power or were
not tested.

In these cases the lesion was not found uniformly in one
location. It affected the angular gyrus in five cases, the
occipital lobe in five cases, the temporal convolutions in
three cases, the inferior parietal region in three cases, and
the supra marginal gyrus in two cases.

By inferior parietal convolutions it is intended to indi-
cate those gyri which lie between the supra marginal gyrus
and the angular gyrus, and which are between the inter-
parietal sulcus and the first temporal sulcus, the area lying
between P 2 and P 2' in Ecker's diagram, reproduced in
" Fender's Functions of the Brain," p. 472.

In twenty-five of the cases the power to recall words
and to name objects was impaired. This occurred in some
of the cases of pure word deafness and also in some of pure
word blindness. In some of these cases the power to recog-
nise the word or name of the object when suggested by

 by guest on O
ctober 12, 2015

http://brain.oxfordjournals.org/
D

ow
nloaded from

 

http://brain.oxfordjournals.org/


THE PATHOLOGY OF SENSOBY APHASIA. 87

another person was preserved. And the lesion in these
various cases varied widely, involving any or all of the Various
gyri included in the sensory speech area, or the subcortical
tracts beneath them..

In seven of the cases word deafness and word blindness
were present together, and yet the use of language was not
lost. The patients could talk (Cases I., VTL, XV., XIX.,

xxrv., xxrxr, xxxrv.).
In these cases the lesion lay in the temporal convolutions

alone in two cases, and in the remainder it extended poste-
riorly, involving the inferior parietal, angular and occipital
convolutions.

In twenty-seven of the cases word deafness and word
blindness were accompanied by more or less impairment in
the power to talk. The difficulty in talking in but two cases
was a difficulty in the power of pronunciation, such as occurs
from lesion of Broca's centre. In all others it consisted of
a use of wrong words, or unintelligent phrases, a series of
words whose connection was deficient. Paraphasia is there-
fore the usual accompaniment of sensory aphasia. In these
cases the lesion was wide in extent, involving the temporal,
parietal and occipital convolutions.

It was impossible to ascertain any constant pathological
difference between the cases of sensory aphasia without and
with paraphasia. Nor did the power to repeat words, one
after another seem to depend upon the relative situation of
the lesion, as might be supposed from Wernicke's assertion
that this defect appears with paraphasia when the temporo-
frontal tract is, involved. For paraphasia with inability to
repeat words was found in a few cases where the lesion lay
too far back to affect this tract. Paraphasia therefore may
be caused by lesions in very various locations.

The analysis of the pathological lesions thereiore, does
not bring out as clear a differentiation of the different formo
of aphasia as might be desired.

It is evident that word deafness is due to a lesion of the
first and second temporal convolutions. It is evident that
word blindnesB may be produced by lesions lying in the
region of the inferior parietal lobule, or extending either
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88 THE PATHOLOGY OF SENSOEY APHASIA.

anteriorly from it into the temporal region or posteriorly
into the angular gyrus and occipital lobe. It is evident that

FIG. 1.—DIAGRAM TO ILLUSTRATE APHASIA.
THE CONCEPT " BELL " (modified from Charcot).

The mental-image of the bell is made up of auditory, tactile and visual
memories joined together by association. To this is added the word-image
"bell" made up of the memories of the word as heard and seen, as spoken and
written. Each of these memories is associated with the others, and with the
memories forming the mental, image. All these memories together form the
concept. Such a concept has no single location. It may be destroyed by
general cortical disease (as in paretic dementia). It may be impaired in parts
(as in psychical blindness or some form of aphasia). It may be seriously im-
paired by lesions involving the association fibres. The centripetal tracts from
eye and ear, and the centrifugal tracts to mouth and hand, are also shown ill
the diagram.
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THE PATHOLOGY OF SENSORY APHASIA. 89

these conditions are usually associated, and when occurring
together are usually accompanied by paraphasia; in these
cases the lesion may lie anywhere within the limits of the
sensory aphasic area, which includes the inferior parietal
convolutions, the two temporal convolutions and the occipital
convolutions.

(2.)' Approaching the subject now from the psychological
and clinical sidef let us see whether these cases establish,
in any degree, some of the hypotheses which have been
reached regarding the physical basis of speech.

If the process involved in recalling the name of an object
be considered, it becomes evident at once that it is not a
simple one. The concept of the object in the first place
must be brought to mind, and this is made up of the various
residua of perceptions by various senses.

. Thus, of the object a bell, to use Charcot's illustration,
the mental image includes that of the tone of the bell, of
its appearance, and of its cold, hard feel. Granting that
these residua of perceptions are present to the mind, to call
the name into consciousness requires an association of the
residuum of the word " bell" as heard with one or all of
these parts of the concept.

To name the bell on seeing it is to revive one association;
to name it on hearing its ring is to call up another associa-
tion ; and to tell the name of an object felt but not seen or
heard, requires the passage of an impulse along still a third
tract.1 It is rarely that in the examination of an aphasic
these various processes of association are separately tested.
And therefore the statement that a patient is unable to
recall words has a very indefinite significance, and can be
only taken to imply generally that the processes of associa-
tion are impaired. More care should therefore be taken in
future in the examination of such patients, and these various
processes must be tested separately. Thus granting for the
moment that the memory of the name of an animal, say a
dog, is located in the temporal region, and that the olfactory

1 I bare s patient at present under observation who, though able to name
things seen or heard, cannot glre the name when the object is fell She also
has word blindneu, and right hemianopsla.
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9 0 THE PATHOLOGY OP SENSOBX APHASIA,

and visual memories are loeated respectively in the uncinate
gyrus and cuneate gyrus, it becomes evident that to name
the ftTiimftl on seeing him, and to name him on smelling him,
involves associations in exactly, opposite directions; the
former along the visual-auditory tract from behind forward
in the temporo-occipital lobe ; the latter along the olfactory-
auditory tract, from before backward in the temporo-
sphenoidal lobe.

The majority of patients are tested by showing them
objects and asking them to tell the names. This then is a
test of the visual-auditory tract, between the occipital and
temporal lobes of the brain. Such a tract, according to
Meynert,1 lies beneath the cortex covering in the white
matter between these areas, a region which must be-termed
temporo-parieto-occipital, since the gyri of all three lobes lie
upon it. Hence lesions of the annectant gyri and angular
convolution, also those of the inferior parietal lobule, are
very likely, if at all deep, to involve this tract.

It is not surprising to find that in the cases here brought
together the power of recalling the names of objects was
impaired or lost in a large number, and that the lesions
producing this effect are by no means uniform in position;
some lying forward in the tract within the temporal region,
others about its middle in the parietal region and in the
angular gyrus, others far back in the occipital lobe ex-
clusively. The loss of power to recall the name of objects
seen does not therefore indicate very exactly the seat of the
disease.

But there are certain additional tests which aid in a more
exact localisation of verbal amnesia. If the name cannot be
recalled because the memory of it is lost, that is, because
the physical basis of that memory has beep not merely
isolated from one connection, but actually destroyed, then it
is evident that no other association will suffice to reach it,
and that even recognition is impossible.* This is the con-
dition in absolute word deafness, which as we have seen, is

1 " Puychiatrie," p. 40.
1 Attention waa first called to this fact by De WatteTflle,' Progrfes Medical,'

March, 1885.
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THE PATHOLOGY OF SENSOBY APHASIA. 9 1

due to a lesion in the posterior two-thirds of the first and
second temporal convolutions. To fail to recall a word by
any means, and to fail to recognise its meaning when heard,
is therefore characteristic of a lesion of this area when that
lesion is extensive.

But there are cases on record where the power to recall
words is impaired while the power to recognise them remains.
Cases II., V m . , XXII., XXXVH., XLH., XLITL, XLrV.,
XXiVII., illustrate this condition. This must imply that the
auditory memories remain and can be reached through the
auditory tract, while the association fibres alone are affected
by disease. Now the lesion in all of those cases lay in the
posterior portion of the sensory aphasic area, the temporal
convolutions being invaded in only two cases, and in those,
only at the extreme posterior portion; while in all the
inferior parietal convolutions and angular gyrus or occipital
lobe were affected. And in all of these cases the lesion was
a deep one, invading the white tracts beneath the convolu-
tions ; in five of them the lesion was wholly subcorfical
(Cases H., XXn., XXXVH., XLH., XLVIL).

The conclusion therefore appears to be warranted that
while failure to recognize a word heard implies destruction
of the temporal cortical area, failure to recall the name of
an object seen implies destruction of the temporo-occipital
association tract in the subcortical white matter.

The latter with the former implies extensive cortical and
subcortical disease; the latter without the former implies
subcortical disease only, without reference to its extent.1

There is a third condition which cannot be passed by in
this connection, viz., psychical blindness. If an object is
seen but not recognised, it implies that the visual mental
image of the object is either destroyed or wholly cut off from
its associations. This occurs not infrequently in lesions in
the occipital lobe, either unilateral or bilateral. It is very
frequently accompanied by the characteristic symptom of a
lesion of the occipital lobe, namely, bilateral homonymous
hemianopsia.

1 An interesting clinical example of a lesion in the association tract alone ia
given by Hughes Bennett in the 'British Medical Journal,' 1888, i p. 889, case
third.
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9 2 THE PATHOLOGY OP SENSOBT APHASIA.

In twelve of the cases here collected psychical blindness
was present. In six of these hemianopsia was also present.
In all these cases the occipital lobe was diseased; twice with
the adjacent angular gyrus. Psychical blindness is produced
not only by disease in the cortex of the occipital convolu-
tions, but also by disease in the white tracts within the lobe.
It is evident therefore that the memory pictures of objects
lie in the occipital lobe, and a serious loss of them implies a
lesion in that region. If the lesion be extensive enough to
involve the cuneus, or deep enough to reach the visual tract
to the cuneus as it passes beneath the angular gyrus and
convexity of the occipital lobe, it will produce hemianopsia.
If not, actual blindness may not accompany psychical blind-
ness. In either case it is found that when things are not
recognised, they cannot be named when seen. Hence the
symptom of psychical blindness may aid in locating a lesion
in the visual-auditory tract, and indicates that the lesion of
that tract is in its posterior portion.

We thus have three sets of symptoms which enable us to
locate -a, lesion, in the association tract between the occipital
and temporal areas, viz., loss of power to recognise the
name of an object when heard (word deafness); loss of power
to recall the name of an object recognised (verbal amnesia);
loss of power to recognise an object seen whose name is
understood (psychical blindness). The first implies a lesion
in the temporal end of the tract. The last implies a lesion
in the occipital end of the tract. The second implies a lesion
between the others, probably beneath the inferior parietal
lobule. And reference to the cases cited shows that the
clinical distinction is supported by the pathological finding;
that the psychological hypothesis has a confirmation from
the facts of disease.

(3.) The principle applied to the study of lesions in the
visual-auditory tract may be extended to the consideration
of other tracts. If word blindness be held, as it justly may,
to be merely a variety of psychical blindness, it becomes
evident that a distinction must be made between recognis-
ing printed words, recalling printed words, reading aloud, or
writing. Hence varieties in the condition of word blindness
are possible.
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THE PATHOLOGY OF SENSOET APHASIA. 93

To recognise the meaning of a sign implies integrity in
the perceptive process and integrity in the associative pro-
cess which joins the memory of that sign to some other
mental image, giving it meaning. It is the association of
two mental images which lies at the basis of any process of
understanding. When we see the word " bell," it has a
mowing only because the image of the word is associated
with that of the object, and a destruction in the process of
association will impair at once the power of recognition. It
is not surprising, when this is understood, to find that the
lesions producing word blindness are situated in various
regions. When limited in extent and strictly cortical, the
lesion producing word blindness was found in five cases in
the angular gyrus and in the cortex immediately anterior to
this in the inferior parietal lobule (Cases XXHI., XXXV.,
XXXIX., XLL, XliVL). It is here therefore that the
visual memory pictures are thought to lie. And in fact, in
all the cases in this collection in which the lesion involved
this area and in which reading was tested, there was word
bMndness (twenty-one cases).

The associations between the memory of words seen and
the mental image are very numerous, and reach out in dif-
ferent directions. The words thorn, trumpet, Macfanna,
call up painful, auditory and visual memories respectively,
and one can readily imagine that each of their aBsociations
might be impaired without the others being affected. But
in all three cases this impairment of association might Tna.ni-
fest itself as word blindness. Granting the hypothesis then
that a lesion of the association tracts will produce word
blindness,1 it is evident that tracts going out in all directions
from the angular gyrus as a centre might be invaded, with
the result of producing the same symptom. The two chief
tracts, those usually tested, will be those to the visual area
and to the auditory area. To recall the appearance of an
object on seeing its name, and to pronounce the name on
seeing the word, are the tests applied to these tracts
respectively.

1 This hypothesis was first broached by De Watteville, 'Prog. Medical,'
March, 1885. Frennd appears to have overlooked this feet in a recent artiole
' Arch. f. Psyoh. XX, TJber Optische Aphasie und Seelenblindheit."
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9 4 THE PATHOLOGY OP SENSORY APHASIA.

Reading understandingly and reading aloud are there-
fore different processes, the former testing a tract from the
angular gyms backward to the occipital region; the latter
testing a tract from the angular gyrus forward to the tem-
poral region. A loss of the power to read may be associated
with lesions in the occipital lobe, as in Cases XXXVII.,
XLII., XLHL, XLIV., in which the lesion was confined to
this region. It may SIBO accompany lesions in the posterioi
temporal region, which encroach upon the inferior parietal
lobule, as in Cases II. , X., XH., XXI., XXXVI.—in all of
which, though the angular gyrus was intact, the svmptom
was produced.

The combination of word blindness with word deafness,
in temporo-parietal lesions, and the combination of word
blindnesB with psychical blindness and hemianopsia in
parieto-occipital lesions appears to be established. Berlin's1

condition of dyslexie, in which a patient is fatigued unduly
by reading, and which he ascribes to a subcortical lesion
beneath the angular gyrus, might well be explained by an
interference with the association tracts.

Another tract which may be tested in this connection is
the tract from the angular gyrus to Broca's centre. It is
tested by asking a patient to read aloud, a process which
may be gone through even though the patient does not
understand what is read, as in Cases VTL and XXIII. '

Whether this tract is a direct one, or is indirect, via the
temporal lobe, is still undecided ; and sufficient material is
wanting for definite conclusions, though in one of the cases
here cited, reading aloud was possible where the temporal
lobe was so much injured that word deafness was present.
This case would indicate that the tract is a direct one, and
if so, it must pass beneath the Island of Reil from behind
forward. That it starts from the angular gyrus and passes
forward into the inferior parietal lobule and supra marginal
convolution is evident from the fact that in all the cases here
recorded in which reading aloud was impossible, these parts
were invaded by disease.

1 Berlin,' Elne Befondere Art von Wortblindhelt,1 Wiesbaden, 1887.
* A similar eats is reported by Hughes Bennett, 1. c.
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THE PATHOLOGY OF SENSOBY APHASIA. 95

The last tracts to be tested in connection with printed
language are those concerned in writing. Writing sponta-
neously and copying appear to test the same tract.

In all cases in which these powers were both tested, they
were both lost or impaired equally. In all these cases the
lesion was in or very near the angular gyrus. This tract
starts then from this centre. Its direction and termination
are not, however, known, as there are no autopsies upon
cases of pure agraphia, excepting in the case of Sigaud (Case
XLI.),.where the lesion was confined to the angular gyrus
and the condition was one of sensory rather than of motor
agraphia.

It is evident from this review of the clinical and patno-
logical facts in sensory aphasia that the pathological data
warrant a recognition of many of the numerous forms of
aphasia recently described. There are aphasias of association
as well as cortical aphasias. It is necessary to recognise
aphasia from lesion of the visual-auditory or occipito-
temporal tract (verbal or auditory amnesia) ; aphasia from
lesions within the occipital lobe giving rise to word blindness
with visual amnesia; aphasia from lesions in the tempora-
parietal region giving rise to word blindness with word
deafness; as well as the> simpler forms of cortical aphasia
known as word deafness, word blindness, agraphia and
motor aphasia. Thus far the clinical facts rest on patho-
logical findings Subjective investigation of speech pro-
cesses, as well as clinical observation, may warrant further
distinctions not yet resting on post-mortem records. It is
evident that the various possible mental processes involved
in memory must be carefully tested in every case ; and that
small subcortical lesions should not be overlooked.

Inasmuch as this investigation of the pathology of
sensory aphasia shows the need of more careful examination
of aphasics, it may be well to suggest the lines along which
such an examination should be made.

It is necessary to investigate :—
1. The power to recognise objects seen, heard, felt, smelt

or tasted.
2. The power to recall tne names of such objects.
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96 THE PATHOLOGY OF SBNSOBT APHASIA.

3. The power to recognise the names of such objects
when heard.

4. The power to call to mind the objects when named.
5. The power to understand speech.
This examination will test the various sensory areas, and

especially the temporal convolutions and the association
tracts between these convolutions and the different sensory
areas. It is also necessary to investigate:—

6. The power to understand printed or written words.
7. The power to read aloud and to understand what is

read.
8. The power to recall objects whose names are seen.
9. The power to write spontaneously, and to write the

names of objects seen, heard, &c.
10. The power to copy and to write at dictation.
11. The power to read understanding^ what has been

written.
These tests will determine the condition of the visual

word memories in the angular gyrus, and of the connections
between this area and surrounding sensory and motor areas.
It is necessary to find out whether :—

12. The power to speak voluntarily is preserved, and if
not, the character of its defects.

13. The power of repeating words after another should
also be tested.

The practical application of the localisation of lesions in
aphasia hardly requires more than a mention. It is obvious.
The regions of the brain concerned in speech are especially
accessible to the surgeon, and experience has shown that
subcortical tumours and abscesses are as open to operation
as cortical lesions.1 It is evident that in cases of sensory
aphasia the trephine should be applied, not over Broca's
centre in the frontal region, but over the temporo-parietal
region; in word deafness over the posterior temporal region;
in word blindness over the angular gyrus; in both combined

1 See cues of Seguln and Weir, ' Amer. Jour. Med. Bel.,' 1888 ; Ferrier and
Horriey,' Brit. Mod. Jour.,' 1888, i. p. 680 ; Eoswell Park,'Trans, Cong. Amer
Ffayi. and Burg.,'. 1888.
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THE PATHOLOGY OF SENSORY APHASIA. 97

over the inferior-parietal region, especially if verbal amnesia
is present.

The probability of a lesion lying anterior or posterior to
the inferior parietal region may perhaps be determined by
applying the tests for verbal amnesia already discussed.

(4.) It will be noticed that the results of pathological
observation fail to give any support to the hypothesis of an
" ideational centre " which Broadbent and Kussmaul have
introduced into their diagrams.

Introspection will convince any one that thought is
conducted either by the use of language or by the use of
mental images of a definite sensory kind. Numerous dis-
tinct images combine to form the simple idea or "recept,"
to adopt the excellent term proposed by Romanes,1 and the
facts of psychical blindness, psychical deafness, &c, teach
that this recept may be destroyed in parts by single lesions
which invade various areas, obliterating distinct memory
pictures, but that it is never destroyed in its entirety by a
single cortical lesion. The facts here collected also de-
monstrate that subcortical lesions destroying the association
tracts, whose integrity is needed to associate the various
memory pictures into a recept, may impair that recept.
And it is interesting to notice that these association-tracts
interlace most freely under the temporo-occipital annectant
gyri, where a lesion produces much mental confusion. To
the recept of the object is added the recept of the word, and
together, these make up the simple concept. But in addition
to these numerous and various memory pictures associated
together there seems to be no reason to hypothecate the
existence of an idea, or to suppose any ideational centre,
and the facts of pathology support this view. Ideas higher
than simple concepts require language for their use, and are
impaired when aphasia is present. Thought being regarded
as the play of consciousness along lines of association be-
tween memory pictures cannot be located.

(5.) It may be noticed by some that throughout this article
where the visual area has been mentioned it has been taken
for granted that its situation is in the occipital lobe and

1 " Mental Evolution in Man," p. 36.
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9 8 THE PATHOLOGY OF SENSORY APHASIA.

cuneus. Among the fifty cases here collected are twenty-
two in which the angular gyrus was destroyed without the
production of any actual disturbance of vision. In two the
angular gyrus and its subcortical tissue were together
affected, with the production of hemianopsia—a symptom
which may be justly ascribed to a lesion of the visual tract
on its way to the cuneus ; on the other hand, there are now
over fortj. cases on record in which a lesion of the occipital
lobe alone has produced homonymous Jiemanopsia ; and the
four cases collected by Seguin in 1886, to prove that the
cutaeus is the visual centre proper, have been added to by
various authors, so that over twelve cases are now to be
found. Chauffard and Bouveret have reported four cases of
total blindness caused by lesion of both cunei at once,
without lesions of the convexity. It seems, therefore, that
an overwhehning amount of evidence can now be cited to
prove that in man the visual area lies exclusively in the
occipital lobe, and that the angular gyrus has no part in the
function of vision. For pathology affords only very slender
evidence of the existence of crossed amblyopia, and no cases
have been reported since careful tests of the visual field have
been made

rtina conclusion, now accepted in Germany,1 France,'
and America,* has met with some opposition in England on
the ground of the,results of physiological experiment on
apes. But it seems to be "valid when tested by pathological
evidence, and, as already stated at the beginning of this
article, it is to this rather than to physiology that the final
appeal must be made. Already the fact of the localisation
of the visual area in the occipital lob - has been made the
basis of several successful operations. It is therefore not
unworthy of notice that these cases, collected for another
purpose, confirm the conclusion that when an operation is
undertaken upon the basis of a cortical visual disturbance
alone the trephine should never be applied over the angular
gyrus, but always posterior to it over the occipital convolu-
tions.

1 Nothnagel,' VerhandL des Cong. f. Inn. Med.,1 Wiedaden, 1887.
* Chauffwd, • Ber. da Medicine,' Jan., 1888.
* MI1U,' Irani. Cong. Amer. Phys. and Surga.,' Washington, 1888.
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Since cortical epilepsy beginning with hemiopic visual
uura is a condition in which operative interference may be
undertaken, this fact is not without importance.

It is also evident that areas concerned in the preservation
of sensory memory pictures do not necessarily coincide with,
but are usually more extensive than, the sensory areas
proper. The cuneus is the sight centre, but visual memories-
are located in the occipital convolutions, and in the angular
gyrus. We do not know the location of the auditory centre
in man, but the auditory memories extend over the first and
second temporal convolutions.

This is not to be regarded as extraordinary. It has an
analogy in the motor sphere. For a lesion in the posterior
part of the third frontal convolution obliterates the effort
memories concerned in speech, producing motor aphasia
without producing any actual paralysis in any muscle.
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